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In recent fusion devices, a hydrogen ice pellet 
injection is an indispensable method for fueling to plasmas. 
The measurement of pellet parameters (velocity, mass and 
shape) just before the injection to the plasma is important 
for the evaluation of the fueling efficiency and the 
transport efficiency (the loss of the pellet velocity and 
mass) through the guide tubes. Considering the difference 
of pellets used in various fusion devices and the pellet 
transportation in the guide tube, the diagnostic system 
must be able to measure the various pellet velocities and 
SIzes. 
We have developed a new diagnostic system of 
the hydrogen ice pellets1 ) A target pellet of the system is 
designed to be detectable for the size from sub-millimeter 
to several millimeters. Especially, by using multiple 
mirror systems, the light gate system can achieve high 
detective probability with high signal to noise ratio for the 
sub-millimeter pellet. In this report, we describe the 
results of the bench tests of the pellet diagnostic system 
using a pellet injection system in the Large Helical Device 
(LHD) at the National Institute for Fusion Science.2) 
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The bench test of the new diagnostic system 
was carried out using the repetitive pellet injector in LHD. 
The pellet used in this experiment is cylindrical (2.5 mm in 
diameter and 2-4 mm in length). The example of the 
results is shown in Fig. I, (a) and (b) show the output 
signals of the light gate systems and microwave mass 
detector system, respectively. In this experiment, the 
detective probability of the light gate system is 100%. 
The velocity measured by the new light gate system (211 
mls) is almost equal to the velocity measured by a time of 
flight between the two light gate systems (227 mls). Thc 
microwave cavity (reflected wave) detected the pellet 
signal. However, the signal has very low signal to noise 
ratio. The methods to improve the signal to noise ratio, 
such as installation of an amplifier, change of the materials 
of cavity and optimization of microwave frequency are 
under consideration. 
It is found that the newly developed pellet 
diagnostic system is almost capable of simultaneous 
measurement of the pellet parameters required for the LHD 
experiments. 
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Fig. I. Output signals of the pellet diagnostic system. 
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